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(57) ABSTRACT

A turbine engine stator stage includes a plurality of vanes
with each of the plurality of vanes having a camber angle. The
plurality of vanes is arranged in a plurality of groups with
each group including a pre-determined sequence of vanes.
The ordering of vanes within each group is determined by the
camber of the individual vanes. This results in an arrangement
of vanes within the stator stage which can modify the flow
characteristics of the air entering the stator stage to reduce the
circumferential pressure variation in the flow region imme-
diately downstream of the stator stage.

12 Claims, 7 Drawing Sheets
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TURBINE ENGINE STATOR AND METHOD
OF ASSEMBLY OF THE SAME

This invention claims the benefit of UK Patent Application
No. 1115581.9, filed on 9 Sep. 2011, which is hereby incor-
porated herein in its entirety.

FIELD OF THE INVENTION

This invention relates to a stator for a turbomachine and
particularly, but not exclusively, to a stator for a gas turbine
engine, together with a method for assembling such a stator.

BACKGROUND TO THE INVENTION

As shown in FIG. 1, a conventional axial flow gas turbine
engine 10 comprises an air intake 11, a low pressure com-
pressor (or fan) 12, an intermediate pressure compressor 13,
a high pressure compressor 14, a combustor 15, a high pres-
sure turbine 16, an intermediate pressure turbine 17, a low
pressure turbine 18, and an exhaust nozzle 19.

In operation, air is drawn into the engine 10 through the
intake 11 and accelerated by the fan 12, to produce two air
flows: a first air flow which enters the intermediate pressure
compressor 13 and a second air flow which bypasses the core
of the engine to provide direct propulsive thrust.

The first air flow entering the intermediate pressure com-
pressor 13 is compressed before entering the high pressure
compressor 14 where further compression takes place.

The compressed air leaving the high pressure compressor
14 is directed into the combustor 15 where it is mixed with
fuel and the resulting mixture is combusted. The high pres-
sure combustion products then rapidly expand as they pass
through and drive the high, intermediate and low pressure
turbines 16, 17 and 18. The gas leaving the low pressure
turbine 18 is then exhausted through the exhaust nozzle 19
and provides additional propulsive thrust.

The high, intermediate and low pressure turbines 16, 17
and 18 respectively drive the high and intermediate pressure
compressors 14 and 13 and the fan 12 by means of separate
interconnecting shafts.

Typical axial-flow compressors and turbines each gener-
ally comprise a plurality of stages, each of which in turn
comprises a stator stage which is mounted on the casing inner
wall and a rotor stage which is rotatably driven in the casing.

Each stator stage will typically comprise a plurality of
individual stator vanes arranged as an annular array supported
between respective inner and outer supports (or “platforms”),
with each individual stator vane extending substantially radi-
ally between the platforms. The stator vanes in each stator
stage are configured to straighten the air flow before it enters
the adjacent rotor stage.

Due to the need to support the compressor and turbine
portions of the engine within the engine casing, it is known to
use substantial mounting pylons or struts within the engine,
for example downstream of the intermediate pressure com-
pressor. These struts can cause disruption to the air flow
through the compressor which in turn can cause a circumfer-
ential pressure variation around the engine’s air intake. This
can reduce the efficiency of the engine and may adversely
stress the fan and compressor blades.

It is an object of the present invention to provide an
improved stator stage which ameliorates the above-men-
tioned problems, and a method for assembling such a stator
stage.

STATEMENTS OF INVENTION

According to a first aspect of the present invention there is
provided a method of assembling a turbine engine stator stage

2

comprising a plurality of vanes, each of the plurality of vanes
having a camber angle, the method comprising the steps of:
(a) selecting a group of vanes based on the camber angle of
each of the plurality of vanes;
5 (b) arranging the vanes within the group to form a pre-
determined sequence of vanes;
(c) repeating steps (a) and (b) to form a plurality of groups
of vanes; and
(d) positioning the groups of vanes in a pre-determined

10 order such that each group of vanes is positioned at a
predefined circumferential position in the assembled
stator stage.

By varying the camber angle of the individual stator vanes

15 positioned at different circumferential positions around the

assembled stator stage, it is possible to achieve approximate
uniformity across the flow region immediately downstream
of the stator vanes.

Such variation in the camber of the individual stator vanes

20 around the circumference of the assembled stator stage is

termed “cyclic camber”.

Optionally, method step (a) comprises the steps of:

(al) selecting a nominal vane camber angle for the stator

stage;

25 (a2) selecting at least one overcamber angle, being greater
than the nominal camber angle, and at least one under-
camber angle, being less than the nominal camber angle;
and

(a3) selecting a group of vanes comprising one nominally

30 cambered vane, at least one over-cambered vane, and at
least one under-cambered vane.

In one embodiment of the invention, the stator includes a
plurality of groups of stator vanes which include five different
camber angles; these being defined as a nominal camber

35 angle, ‘nominal+4°’ and ‘nominal+8°’ camber angles (termed

“overcamber”) and ‘nominal-4°" and ‘nominal-8°’ camber
angles (termed “undercamber”).

While an ideal solution to the problem of providing uni-
formity across the flow region immediately downstream of

40 the stator vanes might require each individual vane to have a

unique camber angle, such a stator stage would be difficult
and extremely expensive to manufacture.

In order to simplify the manufacture of the stator stage it is
therefore desirable to use a minimum quantity of discretely

45 cambered vanes in an assembled stator stage.

Optionally, method step (b) comprises the steps of:

(b1) selecting a nominally cambered vane; and

(b2) positioning at least one over-cambered vane on a first
side of the nominally cambered vane and at least one under-

50 cambered vane on an opposite, second side of the nominally

cambered vane.

By arranging the vanes in groups in which a nominally
cambered vane is positioned between one or more overcam-
bered vanes and one or more undercambered vanes, it is

55 possible to assemble the groups of vanes separately. The

assembled groups of vanes may themselves then be posi-
tioned within the intermediate pressure compressor casing to
form the assembled stator stage.

This assembly technique makes the stator stage easier and

60 quicker to assemble.

Optionally, each of the nominally cambered vane and an
endmost of each of the undercambered and overcambered
vanes in a group of vanes has a respective inspection feature,
each inspection feature having a length, the method compris-

5 ing the additional steps of:

(e) measuring the length and circumferential position of

each of the inspection features;

o
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() identifying the nominally cambered vane, and the
undercambered and overcambered vanes at respective
opposite ends of the sequence of vanes in each group on
the basis of the length of the respective inspection fea-
ture;

(g) confirming that the circumferential position of each of
the nominally cambered vanes and the overcambered
and undercambered end vanes in each group matches the
corresponding predefined circumferential position; and

(h) confirming that the sequence of vanes in each group
matches the respective pre-determined sequence on the
basis of the quantities of overcambered and undercam-
bered vanes which are present on respective opposite
sides of the nominally cambered vane.

Once the pre-assembled groups of vanes have been posi-
tioned within the compressor casing, it can be difficult to
check that the nominally cambered vanes are situated at the
correct circumferential position and that the groups them-
selves comprise the correct number of nominally cambered,
overcambered and undercambered vanes.

The variation in camber between the nominally cambered
vane and the adjacent over- or undercambered vanes is only
4° to 8°. It is therefore almost impossible to distinguish the
nominally cambered vane from the over- or undercambered
vanes by eye alone.

By providing each of the nominally cambered vane and an
endmost of each of the undercambered and overcambered
vanes in a group of vanes with a respective inspection feature,
it becomes possible to identify each of these types of vane
simply by measuring some aspect (for example, a length) of
the inspection feature.

In one embodiment of the invention, the inspection feature
takes the form of a tang which protrudes from the outer
platform of the vane. By measuring the length of the tang and
its circumferential position, it is possible to identify the vanes
at each end of a group and also to identify the nominally
cambered vane positioned within the group. This in turn
makes it possible to confirm that the groups of vanes are
correctly circumferentially positioned in the stator stage.

This check can be carried out using a simple GO/NO GO
type inspection gauge which makes it easy for a user to
quickly determine the quantity and order of vanes in the
assembled stator stage.

This enables a user to check that each group of vanes
comprises the correct quantity of vanes, that the the ordering
of'the vanes within the group is correct and, most importantly,
that the group of vanes is correctly positioned circumferen-
tially in the stator stage.

Optionally, the turbine engine stator stage further com-
prises a plurality of nominally cambered spacing vanes and
wherein step (d) comprises the step of:

(d1) positioning the groups of vanes in a pre-determined
order, with each group being separated from an adjacent
group by atleast one spacing vane to form the assembled
stator stage.

When assembling the stator stage, each of the pre-as-
sembled groups of vanes is separated by one or more spacing
vanes. This enables specific groups of vanes to be positioned
atthe required circumferential position within the stator stage
in order to achieve the required modification to the airflow
through the stator stage.

Optionally, the spacing vane has a width, and the
assembled stator stage has an expansion gap, and wherein
step (d1) comprises the additional initial step of:

(d1a) selecting a plurality of nominally cambered spacing

vanes on the basis of the width of each spacing vane such
that, when the groups of vanes are positioned in a pre-
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4

determined order to form the assembled stator stage, the
expansion gap is within a predetermined limit.

Due to the thermal loads experienced by the gas turbine
engine during operation, it is necessary to provide an expan-
sion gap in the assembled stator stage. This is necessary to
allow the stator stage to expand as the engine reaches its
operating temperature without such expansion imposing
additional loads on the casing assembly.

However, if the expansion gap is excessive, the aerody-
namic losses caused by air leakage through the gap canreduce
the efficiency of the engine. It is therefore essential that the
expansion gap of the assembled stator stage falls within pre-
defined limits.

The use of spacing vanes which have a range of nominal
widths enables the separate groups of vanes to be positioned
at the appropriate circumferential position in the stator stage
whilst also enabling the expansion gap of the assembled stator
stage to be controlled to the required limits.

According to a second aspect of the present invention there
is provided a turbine engine stator stage comprising a plural-
ity of vanes, each of the plurality of vanes having a camber
angle, the plurality of vanes being arranged in a plurality of
groups, each group comprising a pre-determined sequence of
vanes, the ordering of vanes within the sequence being deter-
mined by the camber of the individual vanes, and the circum-
ferential position of each group within the stator stage being
predetermined.

Optionally, each group comprises one nominally cambered
vane, at least one overcambered vane and at least one under-
cambered vane.

Optionally, each of the plurality of vanes comprises an
inner platform and an outer platform, each of the inner and
outer platforms having a first side and an opposite second
side, the first side of the inner platform of the nominally
cambered vane and the second side of the inner platform of
each of the at least one over-cambered vanes in each group
each having respective co-operating angled first and second
sides which enables each of the at least one over-cambered
vanes to be consecutively positioned abutting the first side of
the nominally cambered vane, and
the second side of the outer platform of the nominally cam-
bered vane and the first side of the outer platform of each of
the at least one under-cambered vanes in each group each
having respective co-operating angled second and first sides
which enables each of the at least one under-cambered vanes
to be consecutively positioned abutting the second side of the
nominally cambered vane.

The presence of angled sides on the interfacing sides of the
inner platforms of the nominally cambered vane and the
over-cambered vanes means that the overcambered vanes can
only be positioned on a first side of the nominally cambered
vane if the resulting assembly of vanes is to form a planar
group of vanes which can then form part of the assembled
stator stage.

Similarly, the presence of angled sides on the interfacing
sides of the outer platforms of the nominally cambered vane
and the under-cambered vanes results in the under-cambered
vanes only being positionable on an opposite, second side of
the nominally cambered vane to the over-cambered vanes.

Consequently, the feature of co-operating pairs of sides on
inner and outer platforms of the vanes means that the over-
cambered and under-cambered vanes must be positioned on
opposite sides of the nominally cambered vane. This makes it
simpler for a user to assemble a group of vanes.

Optionally, the nominally cambered vane and the endmost
of each of the is undercambered and overcambered vanes ina
group of vanes each comprise a respective inspection feature
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having a length, the length of the respective inspection feature
identifying the nominally cambered vane and the undercam-
bered and overcambered vanes at respective opposite ends of
the sequence of vanes in the group.

Optionally, the plurality of groups of vanes comprises at
least two groups of vanes, each group having a different
sequence of over-cambered, nominally cambered and under-
cambered vanes to each other group.

Optionally, each group of vanes is separated from an adja-
cent group by at least one nominally cambered spacing vane.

Optionally, the stator stage further comprises an expansion
gap and the spacing vane has a width such that the expansion
gap of the assembled stator stage is within a predetermined
limit.

According to a third aspect of the present invention there is
provided a turbine engine stator stage comprising a plurality
of groups of vanes, each group of vanes comprising a nomi-
nally cambered vane, at least one over-cambered vane and at
least one under-cambered vane, each of the vanes comprising
an inner platform and an outer platform, each of the inner and
outer platforms having a first side and an opposite second
side, wherein within each group;
the first side of the inner platform of the nominally cambered
vane and the second side of the inner platform of each of the
over-cambered vanes each having respective co-operating
angled first and second sides which enables each of the over-
cambered vanes to be consecutively positioned abutting the
first side of the nominally cambered vane, and
the second side of the outer platform of the nominally cam-
bered vane and the first side of the outer platform of each of
the under-cambered vanes each having respective co-operat-
ing angled second and first sides which enables each of the
under-cambered vanes to be consecutively positioned abut-
ting the second side of the nominally cambered vane.

According to a fourth aspect of the present invention there
is provided a turbine engine comprising a stator stage, the
stator stage comprising a plurality of vanes, each of the plu-
rality of vanes having a camber angle, the plurality of vanes
being arranged in a plurality of groups, each group compris-
ing a pre-determined sequence of vanes, the ordering of vanes
within the sequence being determined by the camber of the
individual vanes, and the circumferential position of each
group within the stator stage being predetermined.

Other aspects of the invention provide devices, methods
and systems which include and/or implement some or all of
the actions described herein. The illustrative aspects of the
invention are designed to solve one or more of the problems
herein described and/or one or more other problems not dis-
cussed.

BRIEF DESCRIPTION OF THE DRAWINGS

There now follows a description of an embodiment of the
invention, by way of non-limiting example, with reference
being made to the accompanying drawings in which:

FIG. 1 shows a schematic sectional view of conventional
gas turbine engine;

FIG. 2 shows an axial view of a turbine engine stator stage;

FIG. 3 shows a partial axial view of a turbine engine stator
according to the present invention, showing a group of vanes;

FIG. 4 shows an end view of the group of vanes of FIG. 3;

FIG. 5 shows the stator stage of FIG. 2 in which the cir-
cumferential positions of the groups of vanes is shown;

FIG. 6 is a perspective end view of a nominally cambered
vane from the group of vanes of FIG. 3, showing the inspec-
tion feature;
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FIGS. 7a and 7b show perspective end views of over-
cambered end and mid vanes; and

FIGS. 8a and 85 show perspective end views of under-
cambered end and mid vanes.

It is noted that the drawings may not be to scale. The
drawings are intended to depict only typical aspects of the
invention, and therefore should not be considered as limiting
the scope of the invention. In the drawings, like numbering
represents like elements between the drawings.

DETAILED DESCRIPTION

Referring to FIGS. 2 to 4, a turbine engine stator stage
according to the invention is designated generally by the
reference numeral 100.

The stator stage 100 comprises a plurality of stator vanes
120 which are arranged circumferentially in groups 170 to
form the assembled stator stage 100 which is located inside
the engine casing (not shown). The engine casing is split
axially into two halves into each of which is assembled half of
the stator stage 100. The two half engine casings are then
joined at a later stage of the engine assembly to form the
complete stator stage 100. The complete stator stage 100 is
provided with an expansion gap 162 which allows for thermal
expansion of the stator stage as the engine reaches its operat-
ing temperature.

Each of the vanes 120 comprises an outer platform 130
which is integrally formed with an aerofoil portion 150 and an
inner platform 140. The aerofoil portion 150 is cambered
relative to the axis of the stator stage 100.

The method of assembling the stator stage involves sliding
individual vanes 120 into each of the engine casing halves in
a predetermined sequence. The respective outer platforms
130 and inner platforms 140 of adjacent vanes 120 abut
closely against one another in a circumferential manner.

In a gas turbine engine it is often necessary to provide strut
assemblies 154, which extend radially inwards from the
engine casing, in order to support the shaft assembly. These
strut assemblies 154 necessarily intrude into the air flow as it
passes through the engine and may result in a loss of aerody-
namic efficiency for the engine.

In order to compensate for the adverse effects of these
struts 154 on the airflow entering the compressor, the stator
stage 100 comprises vanes 120 having a range of discrete
camber values. Each vane 120 is configured as a vane 122
having a nominal camber angle, a vane 124,126 having a
camber angle greater than the nominal angle (over-cambered)
or a vane 128,129 having a camber less than the nominal
angle (under-cambered).

FIGS. 3 and 4 show one such group 170 of vanes 120
having a single central nominally cambered vane 122 with
five over-cambered vanes 124,126 positioned on one side of
the central vane 122 and five under-cambered vanes 128,129
positioned on the other side of the central vane 122.

The single nominally cambered vane 122 is aligned with
the axis 156 of the strut 154. In this way, as shown in FIG. 4,
the over-cambered and under-cambered vanes 124,126,128,
129 serve to direct the airflow around the strut 154. This has
the effect of reducing the pressure loss caused by the presence
of the strut 154 in the airflow, which in turn improves the
efficiency of the engine.

While the arrangement of vanes 120 within the group
shown in FIGS. 3 and 4 is symmetrical around the central
vane 122, in other embodiments of the invention this arrange-
ment may be asymmetrical.

When positioning the vanes 120 in the casing it is neces-
sary to ensure that in each group 170 of vanes 120 the centre
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or nominally cambered vane 122 is aligned with a corre-
sponding downstream mounted strut 154, as illustrated in
FIG. 5.

As shown in FIGS. 6 to 8, the outer platform 130 of each
vane has a first side 132 and an opposite second side 134, and
the inner platform 140 of each vane 120 has corresponding
first 142 and second 144 sides.

As shown in FIGS. 3 and 4, the nominally cambered vane
122 is positioned between over-cambered vanes 124,126 and
under-cambered vanes 128,129. The first sides 132,142 of the
outer and inner platforms 130,140 of the central nominally
cambered vane 122 are configured to abut against the corre-
sponding second sides 134,144 of the over-cambered vanes
124,126. Similarly, the second sides 134,144 of the outer and
inner platforms 130,140 of the nominally cambered vane 122
are arranged to abut against the corresponding first sides
132,142 of the under-cambered vanes 128,129.

Within each group 170 of vanes 120, the first and second
sides of each of the co-operating outer and inner platforms
130,140 are configured with a combination of sides either
parallel to or angled relative to the axis of the stator stage 100.

The outermost side of each outermost vane in each group
170 of vanes 120 is parallel to the stator stage 100 axis. This
ensures that groups 170 of vanes can be assembled as part of
the stator stage 100 in various different circumferential
arrangements.

This requirement means that each of the over-cambered
124,126 and under-cambered vanes 128,129 must be avail-
able in bothend 124,128 (i.e. the end vane in a group) and mid
126,129 (i.e. between the nominally cambered vane 170 and
an end vane) configurations.

Turning now to the configuration of the group 170 shown in
FIGS. 3 and 4, the first side 132 of the outer platform 130 of
the nominally cambered vane 122 (FIG. 5) is parallel to the
axis 166 of the stator stage 100 while the first side 142 of the
inner platform 140 is angled at an angle o, to the stator
assembly axis 166.

As shown in FIGS. 6a and 65, the second side 134 of the
outer platform 130 of both the end and mid over-cambered
vanes 124,126 is parallel to the stator assembly axis 166 and
the second side 144 of the inner platform 140 of these vanes
124,126 is angled at an angle o, to the stator assembly axis
166. This enables either of the end or mid over-cambered
vanes 124,126 to abut against the first side 132,142 of the
nominally cambered vane 122.

If the group 170 of vanes is to comprise more than one
over-cambered vane 124,126, such as, say, five over-cam-
bered vanes 124,126, as shown in FIGS. 3 and 4, the group
170 will include one end 124 and four mid 126 over-cambered
vanes.

In a similar manner, the second side 134 of the outer 130
platform of the nominally cambered vane 122 (FIG. 5) is
angled atan angle o, to the stator assembly axis 166 while the
second side 144 of the corresponding inner platform 140 is
parallel to the axis of the stator stage 100.

In order for the under-cambered vanes 128,129 to abut
correctly against the second side 134,144 of the nominally
cambered vane 122, the first side 132 of the outer platform
130 of both the end and mid under-cambered vanes 128,129
is angled at an angle c_ to the stator assembly axis 166 and the
first side 142 of the inner platform 140 of each of these vanes
128,129 is parallel to the stator assembly axis 166.

In the present embodiment of the invention the angles a,
and o, are identical to one another. However in other embodi-
ments these angles may be different to one another.
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The pre-assembled groups 170 of vanes 120 are then posi-
tioned in the compressor casing in a pre-determined sequence
to form the completed stator stage 100.

As the groups 170 of vanes 120 are positioned in the casing,
the circumferential position of each of the nominally cam-
bered vanes 122 is checked to ensure that it corresponds to the
axis 156 of a strut 154.

In order to correctly position the groups 170 of vanes 120
circumferentially, one or more spacing vanes 123 are posi-
tioned between the groups 170. The spacing vanes 123 are
nominally cambered vanes which are available in a number of
different widths, i.e. the distance between the first and second
sides of the platforms. By selecting different quantities and
widths of spacing vanes it becomes possible to accurately
position the groups 170 of vanes 120 circumferentially
around the stator stage 100 and thereby to position the nomi-
nally cambered vanes immediately upstream of a correspond-
ing strut.

The present invention may be embodied in other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of
the invention is therefore indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What is claimed is:

1. A method of assembling a turbine engine stator compris-
ing a plurality of vanes, each of the plurality of vanes having
a camber angle, the method comprising the steps of:

(a) selecting a group of vanes based on the camber angle of

each of the plurality of vanes;

(b) selecting a nominally cambered vane;

(c) positioning at least one over-cambered vane on a first
side of the nominally cambered vane and at least one
under-cambered vane on an opposite, second side of the
nominally cambered vane, each of the nominally cam-
bered vane and an endmost of each of the under-cam-
bered and over-cambered vanes in a group of vanes
having a respective inspection feature, each inspection
feature having a length;

(d) repeating steps (a) to (¢) to form a plurality of groups of
vanes; and

(e) positioning the groups of vanes in a pre-determined
order such that each group of vanes is positioned at a
predefined circumferential position in the assembled
stator stage;

() measuring the length and circumferential position of
each of the inspection features;

(g) identifying the nominally cambered vane, and the
under-cambered and over-cambered vanes at respective
opposite ends of the sequence of vanes in each group on
the basis of the length of the respective inspection fea-
ture;

(h) confirming that the circumferential position of each of
the nominally cambered vanes and the over-cambered
and under-cambered end vanes in each group matches
the corresponding predefined circumferential position;
and

(1) confirming that the sequence of vanes in each group
matches the respective pre-determined sequence on the
basis of the quantities of over-cambered and under-cam-
bered vanes which are present on respective opposite
sides of the nominally cambered vane.

2. A method as claimed in claim 1, wherein step (a) com-

prises the steps of:
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(al) selecting a nominal vane camber angle for the stator
stage;

(a2) selecting at least one overcamber angle, being greater
than the nominal camber angle, and at least one under-
camber angle, being less than the nominal camber angle;
and

(a3) selecting a group of vanes comprising one nominally
cambered vane, at least one over-cambered vane, and at
least one under-cambered vane.

3. A method as claimed in claim 1, the turbine engine stator
stage further comprises a plurality of nominally cambered
spacing vanes, wherein step (e) comprises the step of:

(el) positioning the groups of vanes in a pre-determined
order, with each group being separated from an adjacent
group by atleast one spacing vane to form the assembled
stator stage.

4. A method as claimed in claim 3, wherein the spacing
vane has a width, and the assembled stator stage has an
expansion gap, and wherein step (el) comprises the addi-
tional initial step of:

(ela) selecting a plurality of nominally cambered spacing
vanes on the basis of the width of each spacing vane such
that, when the groups of vanes are positioned in a pre-
determined order to form the assembled stator stage, the
expansion gap is within a predetermined limit.

5. A turbine engine stator stage comprising a plurality of
vanes, each of the plurality of vanes having a camber angle,
each of the plurality of vanes comprising an inner platform
and an outer platform, each of the inner and outer platforms
having a first side and an opposite second side, the first side of
the inner platform of the nominally cambered vane and the
second side of the inner platform of each of the at least one
over-cambered vanes in each group each having respective
co-operating angled first and second sides which enables each
of the at least one over-cambered vanes to be consecutively
positioned abutting the first side of the nominally cambered
vane, and the second side of the outer platform of the nomi-
nally cambered vane and the first side of the outer platform of
each of the at least one under-cambered vanes in each group
each having respective co-operating angled second and first
sides which enables each of the at least one under-cambered
vanes to be consecutively positioned abutting the second side
of the nominally cambered vane, and the plurality of vanes
being arranged in a plurality of groups, each group compris-
ing a pre-determined sequence of vanes, the ordering of vanes
within the sequence being determined by the camber of the
individual vanes, and the circumferential position of each
group within the stator stage being predetermined.
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6. A stator stage as claimed in claim 5, wherein each group
comprises one nominally cambered vane, at least one over-
cambered vane and at least one under-cambered vane.

7. A stator stage as claimed in claim 6, wherein the nomi-
nally cambered vane and the endmost of each of the under-
cambered and over-cambered vanes in a group of vanes each
comprise a respective inspection feature having a length, the
length of the respective inspection feature identifying the
nominally cambered vane and the under-cambered and over-
cambered vanes at respective opposite ends of the sequence of
vanes in the group.

8. A stator stage as claimed in claim 6, wherein the plurality
of groups of vanes comprises at least two groups of vanes,
each group having a different sequence of over-cambered,
nominally cambered and under-cambered vanes to each other
group.

9. A stator stage as claimed in claim 6, wherein each group
of vanes is separated from an adjacent group by at least one
nominally cambered spacing vane.

10. A stator stage as claimed in claim 9, further comprising
an expansion gap and wherein the spacing vane has a width
such that the expansion gap of the assembled stator stage is
within a predetermined limit.

11. A turbine engine comprising a stator stage as claimed in
claim 5.

12. A turbine engine stator stage comprising a plurality of
groups of vanes, each group of vanes comprising a nominally
cambered vane, at least one over-cambered vane and at least
one under-cambered vane, each of the vanes comprising an
inner platform and an outer platform, each of the inner and
outer platforms having a first side and an opposite second
side,

wherein within each group;

the first side of the inner platform of the nominally cam-

bered vane and the second side of the inner platform of
each of the over-cambered vanes each having respective
co-operating angled first and second sides which enables
each of the over-cambered vanes to be consecutively
positioned abutting the first side of the nominally cam-
bered vane, and

the second side of the outer platform of the nominally

cambered vane and the first side of the outer platform of
each of the under-cambered vanes each having respec-
tive co-operating angled second and first sides which
enables each of the under-cambered vanes to be con-
secutively positioned abutting the second side of the
nominally cambered vane.

#* #* #* #* #*



